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(57)  While deterioration in processing efficiency
caused by printing devices with slow printing speed is
suppressed, facilities necessary to manufacture can bod-
ies are able to be shared. A can body manufacturing sys-
tem includes: a can body conveyance route, by which
can bodies are conveyed, provided to branch halfway
and thereafter merge again, the can body conveyance
route at least including a first branching conveyance
route and a second branching conveyance route; a first
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printing device performing printing on can bodies con-
veyed by the first branching conveyance route; and a
second printing device performing printing on can bodies
conveyed by the second branching conveyance route,
the number of can bodies on which printing is performed
by the second printing device per unit time being different
from the number of can bodies on which printing is per-
formed by the first printing device per unit time.
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Description
Technical Field

[0001] The present invention relates to a can body
manufacturing system.

Background Art

[0002] PatentDocument1 discloses a process of print-
ing plural brands on can bodies by use of plural printers,
and thereafter, sorting the can bodies by each brand.
[0003] InPatentDocument2, thereis disclosed a print-
ing device, in which inkjet printing is performed in at least
one inkjet printing station, and plural inkjet heads are
arranged in the inkjet printing station.

Citation List
Patent Literature
[0004]

Patent Document 1: Japanese Patent Application
Laid-Open Publication No. 2008-183613
Patent Document 2: Japanese Patent Application
Laid-Open Publication No. 2012-232771

Summary of Invention
Technical Problem

[0005] When printing onto can bodies is to performed
by use of plural printing devices arranged in line along a
single can body conveyance route and printed can bodies
are to be successively conveyed along the can body con-
veyanceroute, if each of the printing devices has different
printing speed, due to being affected by printing devices
with slow printing speed, a whole processing efficiency
is reduced.

[0006] In contrastthereto, conveyance of the can bod-
ies performed individually in each of the printing devices
by providing the can body conveyance path for each of
the printing devices makes it possible to suppress dete-
rioration of the whole processing efficiency, but, in this
case, facilities cannot be shared.

[0007] An object of the present invention is, while sup-
pressing deterioration in processing efficiency caused by
printing devices with slow printing speed, to make it pos-
sible to share the facilities necessary to manufacture can
bodies.

Solution to Problem

[0008] A can body manufacturing system to which the
present invention is applied includes: a can body con-
veyance route conveying a can body provided to branch
halfway and thereafter merge again, the can body con-
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veyance route at least including a first branching convey-
ance route and a second branching conveyance route;
a first printing device performing printing on a can body
conveyed on the first branching conveyance route; and
a second printing device performing printing on a can
body conveyed on the second branching conveyance
route, the number of can bodies on which printing is per-
formed by the second printing device per unit time being
different from the number of can bodies on which printing
is performed by the first printing device per unit time.
[0009] Here,the canbody manufacturing systemis fur-
ther provided with at least one of a can body storage part
provided in the first branching conveyance route for tem-
porarily storing can bodies on which printing by the first
printing device has been performed and a can body stor-
age part provided in the second branching conveyance
route for temporarily storing can bodies on which printing
by the second printing device has been performed.
[0010] Moreover, the can body manufacturing system
is further provided with a discharge unit provided on an
upstream side of the can body storage partin a can body
conveyance direction to discharge a can body that does
not satisfy a predetermined condition out of the branching
conveyance route.

[0011] Moreover, the number of can bodies on which
printing is performed by the second printing device per
unit time is less than the number of can bodies on which
printing is performed by the first printing device per unit
time, and the second branching conveyance route is pro-
vided with a can body storage part temporarily storing
can bodies on which printing by the second printing de-
vice has been performed.

[0012] Moreover, the can body manufacturing system
is further provided with a discharge unit provided on an
upstream side of the can body storage part in a convey-
ance direction of the can bodies conveyed by the second
branching conveyance route and discharging a can body
that does not satisfy a predetermined condition out of the
second branching conveyance route.

[0013] Moreover, printing-processed can bodies,
which are the can bodies on which printing by the first
printing device has been performed, are conveyed to a
downstream side and pass through a merging part of the
first branching conveyance route and the second branch-
ing conveyance route, and the printing-processed can
bodies are temporarily prevented from passing through
the merging part, and thereafter, the can bodies on which
printing by the second printing device has been per-
formed are supplied to the merging part.

[0014] Moreover, the number of can bodies on which
printing is performed by the second printing device per
unit time is less than the number of can bodies on which
printing is performed by the first printing device per unit
time, and, in a branch portion where the can body con-
veyance route branches, a part passing through the
branch portion and heading for the first branching con-
veyance route from an upstream side is linearly formed,
and a part passing through the branch portion and head-
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ing for the second branching conveyance route from the
upstream side is bent.

[0015] Moreover, printing-processed can bodies,
which are the can bodies on which printing by the first
printing device has been performed, are conveyed to a
downstream side and pass through a merging part of the
first branching conveyance route and the second branch-
ing conveyance route, and, every time a predetermined
number of printing-processed can bodies pass through
the merging part, the can bodies on which printing by the
second printing device has been performed are supplied
to the merging part from the second branching convey-
ance route.

[0016] Moreover, the number of can bodies heading
for the second branching conveyance route from a
branch portion, where the can body conveyance route
branches, per unit time and the number of can bodies
heading for the first branching conveyance route from
the branch portion per unit time are different.

[0017] Moreover, the number of can bodies on which
printing is performed by the second printing device per
unit time is less than the number of can bodies on which
printing is performed by the first printing device per unit
time, and the number of can bodies heading for the sec-
ond branching conveyance route from the branch portion
per unit time is less than the number of can bodies head-
ing for the first branching conveyance route from the
branch portion per unit time.

[0018] Moreover, one of the first printing device and
the second printing device is a printing device of a plate
printing method and the other one is a printing device of
an inkjet method.

[0019] Moreover, printing-processed can bodies,
which are the can bodies on which printing by the first
printing device has been performed, are conveyed to a
downstream side and pass through a merging part of the
first branching conveyance route and the second branch-
ing conveyance route, and the can body manufacturing
system further includes a supply control unit controlling
supply of the can bodies on which printing by the second
printing device has been performed to the merging part.
[0020] Moreover, the supply control unit controls sup-
ply of the can bodies to the merging part by performing
regulation on movement of the can bodies from the sec-
ond branching conveyance route to the merging part, and
by lifting the regulation.

[0021] Moreover, when the regulation is lifted, the sup-
ply control unit lifts the regulation for a predetermined
time period.

[0022] Moreover, when the can bodies on which print-
ing by the second printing device has been performed
are supplied to the merging part, the supply control unit
supplies a predetermined number of can bodies to the
merging part.

Advantageous Effects of Invention

[0023] According to the present invention, it becomes
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possible, while suppressing deterioration in processing
efficiency caused by printing devices with slow printing
speed, to share the facilities necessary to manufacture
can bodies.

Brief Description of Drawings
[0024]

FIG. 1 is a diagram showing a can body manufac-
turing system;

FIG. 2 is a diagram showing a first printing device;
FIG. 3isadiagram showing a second printing device;
FIG. 4 is a diagram showing a configuration of a can
body discharge unit;

FIG. 5 is a diagram enlarging a branch portion; and
FIG. 6 is a diagram showing another conveyance
mode of the can bodies in a merging part.

Description of Embodiments

[0025] Hereinafter,an exemplary embodimentaccord-
ing to the presentinvention will be described in detail with
reference to attached drawings.

[0026] FIG. 1 is a diagram showing a can body man-
ufacturing system 1 related to the exemplary embodi-
ment.

[0027] The can body manufacturing system 1 shown
in FIG. 1 is a manufacturing process of a so-called two-
piece can. Specifically, the can body manufacturing sys-
tem 1 shown in FIG. 1 molds aluminum or an aluminum
alloy by drawing and ironing (DI) molding, and thereafter,
manufactures a can body 100 (not shown in FIG. 1) that
is in a bottomed cylinder shape and made of metal.
[0028] Here, a beverage to be packaged into the can
body 100 (the can for beverage) is not particularly limited,
and the can body 100 is filled with, for example, an alco-
holic beverage, such as beer or Chuhai, or a soft drink
(a non-alcoholic beverage). Note that, after packaging,
alidmember is attached to the can body 100, and thereby
a beverage can filled with a beverage is completed.
[0029] Incidentally, in the following description, a can
body 100 before being filled with beverage is referred to
as a can for beverage, and a can body 100 after being
filled with beverage is referred to as a beverage can in
some cases.

[0030] AsshowninFIG. 1,the can body manufacturing
system 1 of the exemplary embodiment is provided with
acan body conveyance route 10 on which the can bodies
100 are successively conveyed.

[0031] The can body conveyance route 10 is provided
to branch along the way, and thereafter, merge again.
The can body conveyance route 10 is provided with a
first branching conveyance route 11 and a second
branching conveyance route 12. More specifically, the
can body conveyance route 10 branches at a branch por-
tion 21, and the first branching conveyance route 11 and
the second branching conveyance route 12 are provided
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on a downstream side of the branch portion 21.

[0032] Further, on a downstream side of the branch
part 21, a merging part 22 where the first branching con-
veyance route 11 and the second branching conveyance
route 12 merge with each other is provided. Further, on
an upstream side of the branch portion 21, a pre-branch
conveyance route 13 is provided, and, on the down-
stream side of the merging part 22, a post-merging con-
veyance route 14 is provided.

[0033] Moreover, at the branch portion 21, a first guid-
ance member 31 guiding the can bodies 100 having been
conveyed from the upstream side through the pre-branch
conveyance route 13 to the second branching convey-
ance route 12 is provided.

[0034] In the case where the can bodies 100 having
been conveyed from the upstream side through the pre-
branch conveyance route 13 are to be guided to the sec-
ond branching conveyance route 12, the first guidance
member 31 is projected onto the can body conveyance
route 10. Consequently, the can bodies 100 are guided
to head for the second branching conveyance route 12.
[0035] Moreover, inthe case where the can bodies 100
having been conveyed from the upstream side through
the pre-branch conveyance route 13 are to be guided to
the first branching conveyance route 11, the first guid-
ance member 31 is retracted from the can body convey-
ance route 10. Consequently, the can bodies 100 head
for the first branching conveyance route 11.

[0036] Moreover, the merging part 22 is provided with
a regulation member 32 regulating movement of the can
bodies 100. In the exemplary embodiment, in the case
where the can bodies 100 are not supplied from the sec-
ond branching conveyance route 12 to the merging part
22, the regulation member 32 is projected onto the sec-
ond branching conveyance route 12. Consequently, sup-
ply of the can bodies 100 from the second branching
conveyance route 12 to the merging part 22 is regulated.
[0037] Moreover,inthe case where the can bodies 100
are supplied from the second branching conveyance
route 12 to the merging part 22, the regulation member
32 is retracted from the second branching conveyance
route 12. Consequently, the can bodies 100 are supplied
from the second branching conveyance route 12 to the
merging part 22.

[0038] Note that it may be possible to provide a regu-
lation member (not shown) to be projected onto the first
branching conveyance route 11 on the upstream side of
the merging part 22, to thereby regulate movement of
the can bodies 100 heading for the merging part 22
through the first branching conveyance route 11.
[0039] Further, in the exemplary embodiment, a first
printing device P1 performing printing onto the can bod-
ies 100 conveyed on the first branching conveyance
route 11 is provided. In addition, a second printing device
P2 performing printing onto the can bodies 100 conveyed
on the second branching conveyance route 12 is provid-
ed.
[0040]

Here, in the exemplary embodiment, the
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number of can bodies 100 on which printing can be per-
formed per unit time is different between the first printing
device P1 and the second printing device P2.

[0041] Specifically, in the exemplary embodiment, the
number of can bodies 100 on which printing can be per-
formed by the second printing device P2 per unit time is
less than the number of can bodies 100 on which printing
can be performed by the first printing device P1 per unit
time.

[0042] More specifically, in the exemplary embodi-
ment, the first printing device P1 is a printing device of a
plate printing method and the second printing device P2
is a printing device of an inkjet method.

[0043] In general, the number of can bodies 100 on
which printing can be performed by the printing device
of the plate printing method per unit time is more than
the number of can bodies 100 on which printing can be
performed by the printing device of the inkjet method;
with this, in the exemplary embodiment, the number of
can bodies 100 on which printing can be performed by
the second printing device P2 per unit time is less than
the number of can bodies 100 on which printing can be
performed by the first printing device P1 per unit time.
[0044] Here, the printing device of the plate printing
method refers to a printing device performing printing by
use of plates. More specifically, the printing device of the
plate printing method refers to a printing device perform-
ing printing onto the can bodies 100 by attaching ink to
plates and then transferring the ink adhered to the plates
to the can bodies 100.

[0045] Note that the transfer may be performed by
bringing the plates and the can bodies 100 into direct
contact, or an intermediate transfer body may be dis-
posed between the plates and the can bodies 100, to
thereby perform the transfer onto the can bodies 100.
[0046] Here, examples of printing by the plate printing
method include relief printing, intaglio printing, plano-
graphic printing and stencil printing, and any of these
may be used in printing by the plate printing method. Note
that, in the exemplary embodiment, the relief printing is
used.

[0047] Moreover, the printing device of the inkjet meth-
od refers to a printing device performing printing by eject-
ingink frominkjet heads to attach the ink to the can bodies
100.

[0048] In the printing device by the inkjet method,
known methods can be used. Specifically, for example,
a piezo system, a thermal (bubble) system, a continuous
system or the like can be used.

[0049] FIG. 2 is a diagram showing the first printing
device P1.
[0050] The first printing device P1, which is the printing

device of the plate printing method, is provided with plural
plate cylinders 451. On the surface of the plate cylinder
451, a plate including convex portions (not shown) cor-
responding to an image to be formed is provided. In ad-
dition, the first printing device P1 is provided with plural
ink supply units 452 supplying ink to the convex portions
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of the plates on the surfaces of the plate cylinders 451.
[0051] Further, the first printing device P1 is provided
with a blanket cylinder 453 including plural blankets (not
shown) to which the ink from the plates on the surfaces
ofthe plate cylinders 451 is transferred and which transfer
the ink to the can bodies 100.

[0052] Inthe exemplary embodiment,the canbody 100
moves to the first printing device P1 and stops at the first
printing device P1. Further, the can body 100 rotates in
the circumferential direction.

[0053] Moreover, in the first printing device P1, ink is
supplied from the ink supply units 452 to the respective
surfaces of the plates on the surfaces of the correspond-
ing plate cylinders 451. Then, the ink adhered to the sur-
faces ofthe plates (the ink adhered to the convex portions
of the plates on the surfaces of the plate cylinders 451)
is transferred to the blankets on the surface of the blanket
cylinder 453. Further, the ink transferred to the blankets
is transferred to the rotating can body 100. Consequently,
an image is formed on the outer circumferential surface
of the can body 100.

[0054] FIG. 3is adiagram showing the second printing
device P2.
[0055] The second printing device P2 is provided with

four inkjet heads 411.

[0056] Specifically, afirstinkjethead411Y ejecting yel-
low ink, a second inkjet head 411M ejecting magenta ink,
a third inkjet head 411C ejecting cyan ink and a fourth
inkjet head 411K ejecting black ink are provided.
[0057] The four inkjet heads 411 are disposed to ex-
tend in a direction orthogonal to the moving direction of
the can body 100 (in a direction orthogonal to the page
in the figure). Moreover, each of the four inkjet heads 411
is disposed to extend in the axial direction of the con-
veyed can body 100.

[0058] In addition, each of the four inkjet heads 411 is
disposed above the conveyance route of the can body
100, to thereby eject ink toward the can body 100 posi-
tioned below.

[0059] Inthe exemplary embodiment, from each of the
four inkjet heads 411, ink is ejected toward the can body
100 that is positioned below and rotating in the circum-
ferential direction, and thereby an image is formed onto
an outer circumferential surface of the can body 100.
[0060] Further, in the exemplary embodiment, as
shown in FIG. 1, in the second branching conveyance
route 12, a can body storage part 41 for temporarily stor-
ing the can bodies 100 on which printing by the second
printing device P2 has been performed is provided.
[0061] Inthe canbody storage part41, the width of the
second branching conveyance route 12 is larger than the
upstream side; therefore, in the can body storage part
41, plural can bodies 100 can be arranged in the width
direction of the second branching conveyance route 12.
Consequently, in the can body storage part 41, more can
bodies 100 are stored as compared to a configuration in
which the width of the second branching conveyance
route 12 is not changed.
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[0062] Note that increase of the width like this is not
essential, and the plural can bodies 100 may be stored
by arranging the can bodies 100 in line along the second
branching conveyance route 12.

[0063] Further, in the exemplary embodiment, in the
conveyance direction of the can bodies 100 conveyed in
the second branching conveyance route 12, a can body
discharge part 42 as an example of a discharge unit is
provided on the upstream side of the can body storage
part 41.

[0064] In the can body discharge part 42, of the can
bodies 100 on which printing has been performed by the
second printing device P2, can bodies 100 that do not
satisfy predetermined conditions (con bodies 100 in
which defects are caused) are discharged out of the sec-
ond branching conveyance route 12.

[0065] Theexemplary embodimenthas a configuration
in which the can bodies 100 on which printing has been
performed by the second printing device P2 are tempo-
rarily stored in the can body storage part 41. As in the
exemplary embodiment, provision of the can body dis-
charge part 42 discharges the can bodies 100 in which
printing defects are caused, and thereby the rate of de-
fective cans included in the can bodies 100 in the can
body storage part 41 is reduced.

[0066] Since the capacity of the can body storage part
41 is limited, without discharging the defective cans, the
can body storage part 41 is likely to be filled up. As in the
exemplary embodiment, provision of the can body dis-
charge part 42 practically increases the storage capacity
of the can bodies 100 in the can body storage part 41.
[0067] FIG. 4 is a diagram showing a configuration of
the can body discharge part 42.

[0068] The canbody discharge part42 is provided with
a light source 92A. The light source 92A is provided on
one end portion side of the can body 100 and the light
source 92A emits laser light that proceeds in an axial
direction of the can body 100 along the outer circumfer-
ential surface of the can body 100. Further, on the other
end portion side of the can body 100, there is provided
a light receiving part 92B that receives laser light from
the light source 92A.

[0069] When a part of the can body 100 is deformed
as indicated by the reference sign 3A, the laser light is
cut off and the light receiving part 92B cannot receive the
laser light. Consequently, deformation of the can body
100 is detected.

[0070] Then, in the exemplary embodiment, when it is
determined in the can body discharge part 42 that the
can body 100 does not satisfy predetermined conditions
(whenitis determined thatthe can body 100 is deformed),
a discharge mechanism 44 discharges the can body 100
out of the second branching conveyance route 12.
[0071] After the can body 100 moved to a position in-
dicated by a broken line 4A, the discharge mechanism
44 supplies compressed air to an inside of a cylindrically-
formed can body support member 20. Consequently, the
can body 100 moves in the axial direction (the direction
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indicated by the arrow 4B).

[0072] Further, the bottom portion (the closed end por-
tion) of the moving can body 100 is sucked by a not-
shown suction member. Then, by the suction member,
the can body 100 is conveyed further and is discharged
to the outside of the second branching conveyance route
12.

[0073] Note that, as a moving mechanism of the can
bodies 100 in the can body manufacturing system 1 (refer
to FIG. 1), for example, a belt moving mechanism using
a belt that circularly moves can be used; in this case, the
can bodies 100 are placed on the belt and moved.
[0074] Moreover, other than this, it may be possible to
insert pins into the respective can bodies 100 and move
the pins to thereby move the can bodies 100. In addition,
the can bodies 100 may be moved by inserting the cy-
lindrical can body support members 20 shown in FIG. 4
into the inside of the can bodies 100 and moving the can
body support members 20.

[0075] Moreover, other than the above, for example,
the can bodies 100 may be moved by use of a linear
motor moving mechanism. Additionally, other than the
above, for example, it may be possible to provide a con-
figuration in which a driving source, such as a motor, is
installed to a support body supporting the can bodies 100
and moving by itself, to thereby move the can bodies 100.
[0076] FIG. 5 is a diagram enlarging a branch portion
21 shown in FIG. 1. Note that, in FIG. 5, illustration of the
first guidance member 31 shown in FIG. 1 is omitted.
[0077] In the exemplary embodiment, a part passing
through the branch portion 21 to head for the first branch-
ing conveyance route 11 from the upstream side is line-
arly formed. Specifically, a part reaching the upstream
side of the first branching conveyance route 11 from the
downstream side of the pre-branch conveyance route 13
(a part indicated by the reference sign 5A) is linearly
formed.

[0078] On the other hand, a part passing through the
branch portion 21 to head for the second branching con-
veyance route 12 from the downstream side of the pre-
branch conveyance route 13 (a part indicated by the ref-
erence sign 5B) is bent. To put it another way, the part
reaching the upstream side of the second branching con-
veyance route 12 from the downstream side of the pre-
branch conveyance route 13 is formed in a bending state.
[0079] In the exemplary embodiment, as described
above, the number of can bodies 100 on which printing
can be performed by the second printing device P2 (refer
to FIG. 1) per unit time is less than the number of can
bodies 100 on which printing can be performed by the
first printing device P1 per unit time.

[0080] With this, in the exemplary embodiment, the
numberof can bodies 100 heading for the second branch-
ing conveyance route 12 from the branch portion 21 per
unit time is different from the number of can bodies 100
heading for the first branching conveyance route 11 from
the branch portion 21 per unit time.

[0081] Specifically, the number of can bodies 100
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heading for the second branching conveyance route 12
from the branch portion 21 per unit time is reduced as
compared to the number of can bodies 100 heading for
the first branching conveyance route 11 from the branch
portion 21 per unit time.

[0082] In the exemplary embodiment, the number of
can bodies 100 on which printing can be performed by
the first printing device P1 per unit time is larger; there-
fore, it is necessary to supply more can bodies 100 to
the first printing device P1 per unit time.

[0083] In this case, the linear part reaching the up-
stream side of the first branching conveyance route 11
from the downstream side of the pre-branch conveyance
route 13 as in the exemplary embodiment makes it pos-
sible to move the can bodies 100 at a speed faster than
the case in which the part is bent. Then, in this case,
more can bodies 100 are able to be supplied to the first
printing device P1 per unit time.

[0084] Incontrastthereto, inthe second printing device
P2, the number of can bodies 100 on which printing is
performed per unittimeis small. In this case, even though
the can body conveyance route 10 is bent and the con-
veyance speed of the can bodies 100 is reduced, it is
possible to supply the required number of can bodies 100
to the second printing device P2.

[0085] Note that, in the exemplary embodiment, as
shown in FIG. 5, the part heading for the first branching
conveyance route 11 from the branch portion 21 and the
part heading for the second branching conveyance route
12 from the branch portion 21 are in an orthogonal rela-
tionship; however, the layout of the first branching con-
veyance route 11 and the second branching conveyance
route 12 is not limited thereto.

[0086] For example, the first branching conveyance
route 11 and the second branching conveyance route 12
may be arranged so that the part heading for the first
branching conveyance route 11 from the branch portion
21 and the part heading for the second branching con-
veyance route 12 from the branch portion 21 form a V
shape.

[0087] In addition, in FIG. 5, the pre-branch convey-
ance route 13, the first branching conveyance route 11
and the second branching conveyance route 12 are
shown in the same thickness (width), but each may have
different width.

[0088] Next, a description will be given of supply of the
can bodies 100 from the second branching conveyance
route 12 (refer to FIG. 1) to the merging part 22.

[0089] Intheexemplary embodiment,the canbody 100
on which printing by the first printing device P1 has been
performed (hereinafter, referred to as a "printing-proc-
essed can body 100") is conveyed to the downstream
side and passes through the merging part 22 of the first
branching conveyance route 11 and the second branch-
ing conveyance route 12. More specifically, in the case
of the first branching conveyance route 11 of single-array
conveyance (single conveyor), the printing-processed
can bodies 100 pass through the merging part 22 in the
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state of being arranged in a row, whereas, in the case of
multi-array conveyance (mass conveyor), the printing-
processed can bodies 100 pass through the merging part
22 in the state of being arranged in multiple rows.
[0090] Then, in the exemplary embodiment, when the
can bodies 100 are supplied to the merging part 22 from
the second branching conveyance route 12, conveyance
of the printing-processed can bodies 100 is temporarily
suspended. To put it another way, the printing-processed
can bodies 100 are temporarily prevented from passing
through the merging part 22.

[0091] More specifically, for example, the printing-
processed can bodies 100 are prevented from passing
through the merging part 22 by temporarily suspending
printing in the first printing device P1 or disposing the
regulation member (not shown) regulating movement of
the printing-processed can bodies 100 at the upstream
side of the merging part 22.

[0092] Then, in the exemplary embodiment, the print-
ing-processed can bodies 100 are prevented from pass-
ing through the merging part 22 as described above, and
thereafter, the plural can bodies 100 on which printing
by the second printing device P2 has been performed
are supplied to the merging part 22.

[0093] In other words, in the exemplary embodiment,
the can bodies 100 on which printing by the second print-
ing device P2 has been performed are successively for-
warded to the can body storage part 41, and the plural
canbodies 100 are stored in the can body storage part41.
[0094] Then, in the exemplary embodiment, for exam-
ple, when the predetermined number of can body 100
are stored, the printing-processed can bodies 100 are
prevented from passing through the merging part22, and
thereafter, the stored plural can bodies 100 are supplied
to the merging part 22. To put it another way, the plural
can bodies 100 are collectively supplied.

[0095] In the exemplary embodiment, it can be as-
sumed that the can bodies 100 on which printing by the
first printing device P1 has been performed and the can
bodies 100 on which printing by the second printing de-
vice P2 has been performed are separately shipped.
[0096] In this case, supply of a single can body 100 on
which printing by the second printing device P2 has been
performed (hereinafter, referred to as a "second can body
100") to the merging part 22 every time printing by the
second printing device P2 is performed on a single can
body 100 causes a small number of second can bodies
100 to be included in a large number of printing-proc-
essed can bodies 100; in this case, it becomes difficult
to carry out the above-described "separate" shipment.
[0097] In the configuration in which the plural second
can bodies 100 are collectively supplied to the merging
part 22 as in the exemplary embodiment, the can bodies
100 are likely to be sorted, and therefore, it becomes
easy to separately ship the printing-processed can bod-
ies 100 and the second can bodies 100.

[0098] Note that, other than the above, supply of the
plural can bodies 100 on which printing by the second
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printing device P2 has been performed (the second can
bodies 100) to the merging part 22 may be carried out
by other modes.

[0099] For example, it may be possible to supply the
second can bodies 100 on which printing by the second
printing device P2 has been performed (the one or plural
second can bodies 100) to the merging part 22 from the
second branching conveyance route 12 every time a pre-
determined number (one or plural) of printing-processed
can bodies 100 pass through the merging part 22.
[0100] Here, for example, when a commodity product
packaging the plural can bodies 100 is to be produced,
it is desired that the printing-processed can bodies 100
are mainly included and other can bodies 100 having
different design are partially included in some cases.
Moreover, in some situations, it is desired that the print-
ing-processed can bodies 100 and the second can bod-
ies 100 are alternately conveyed from the merging part
22 to the downstream side.

[0101] Insuch cases, as described above, the second
can bodies 100 on which printing by the second printing
device P2 has been performed (the one or plural second
can bodies 100) are supplied to the merging part 22 from
the second branching conveyance route 12 every time a
predetermined number (one or plural) of printing-proc-
essed can bodies 100 pass through the merging part 22.
[0102] In this case, for example, while mainly including
the printing-processed can bodies 100, it becomes pos-
sible to partially include the other can bodies 100 having
different design. Moreover, in this case, for example, it
becomes possible to alternately supply the printing-proc-
essed can bodies 100 and the second can bodies 100
from the merging part 22 to the downstream side.
[0103] Note that the image to be formed onto the sec-
ond can body 100 by the second printing device P2 is
not limited to a single pattern, but may be plural patterns.
[0104] In this case, it becomes possible to supply the
second can bodies 100 of plural patterns each of which
has a different image to the merging part 22. In this case,
when it is desired that, while the printing-processed can
bodies 100 are mainly included, the other can bodies 100
having a different design are partially included, it be-
comes possible to cause the other can bodies 100 to
have a different design (brand).

[0105] FIG. 6 is a diagram showing another convey-
ance pattern of the can bodies 100 in the merging part 22.
[0106] In the above description, when the second can
bodies 100 were supplied to the merging part 22, the
printing-processed can bodies 100 were prevented from
passing through the merging part 22, and thereafter, the
second can bodies 100 were supplied to the merging part
22.

[0107] In the conveyance mode shown in FIG. 6, the
printing-processed can bodies 100 are continuously con-
veyed without suspending conveyance of the printing-
processed can bodies 100. To additionally describe, the
first branching conveyance route 11 is not provided with
the regulation member in this example, and thereby the
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printing-processed can bodies 100 are continuously con-
veyed without suspending conveyance of the printing-
processed can bodies 100.

[0108] Consequently, in the exemplary embodiment,
the plural printing-processed can bodies 100 pass
through the merging part 22. To additionally describe, in
a state in which the printing-processed can bodies 100
are standing (in a state in which the axial direction of the
cylindrical printing-processed can bodies 100 extends
along the vertical direction), the plural printing-processed
can bodies 100 pass through the merging part 22.
[0109] Further, in the conveyance mode, supply of the
second can bodies 100 on which printing by the second
printing device P2 has been performed to the merging
part 22 is controlled. The supply control is performed by
a not-shown control part (an example of a supply control
unit).

[0110] The control part controls supply of the second
can bodies 100 to the merging part 22 by performing
regulation on movement of the second can bodies 100
from the second branching conveyance route 12 to the
merging part 22 and by lifting the regulation.

[0111] Specifically, the control part performs regulation
on the movement of the second can bodies 100 by pro-
jecting the regulation member 32 onto the second
branching conveyance route 12, and lifts the regulation
by retracting the projected regulation member 32 from
the second branching conveyance route 12.

[0112] Here, when the above-described regulation is
lifted, the control part lifts the regulation, for example, for
a predetermined time (for example, 30 seconds). This
supplies a predetermined number of second can bodies
100 to the merging part 22.

[0113] Moreover, when the above-described regula-
tion is lifted, the control part lifts the regulation for a pre-
determined time (for example, 30 seconds) for example,
every time a predetermined time has passed. This sup-
plies a predetermined number (a plural number, such as
one or four) of second can bodies 100 to the merging
part 22 per unit time.

[0114] Moreover, other than the above, for example,
when the second can bodies 100 are supplied to the
merging part 22, the control part counts the number of
second can bodies 100 to be supplied, and then supplies
the second can bodies 100 to the merging part 22.
[0115] More specifically, for example, the control part
detects the number of second can bodies 100 passing
through the installation location of the regulation member
32 by use of a sensor or the like, and, when the number
of second can bodies 100 passing through the installation
location of the regulation member 32 reaches a prede-
termined number, projects the regulation member 32 on-
to the second branching conveyance route 12.

[0116] Moreover, other than the above, the timing of
retracting the regulation member 32 and the time period
of retracting the regulation member 32 may be randomly
determined. In this case, the number of second can bod-
ies 100 to be supplied to the merging part 22 is rand-
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omized.

[0117] Next, with reference to FIG. 1, configurations
other than the first printing device P1 and the second
printing device P2 will be described.

[0118] In the exemplary embodiment, the pre-branch
conveyance route 13 is provided with, from an upstream
side in the conveyance direction of the can bodies 100:
an uncoiler (UC); a lubricator (LU); a cupping press (CP);
a body maker (BM); a trimmer (TR); and a washer (WS)
in this order.

[0119] In the uncoiler (UC), a thin aluminum plate
wound around a coil is unwound. In the lubricator (LU),
the thin aluminum plate is coated with lubricating oil. In
the cupping press (CP), a circular-shaped blank is
punched and is further subjected to drawing, to thereby
mold a cup-shaped material.

[0120] In the body maker (BM) as an example of a
molding process, the cup-shaped material is subjected
to the drawing and ironing to make a peripheral wall have
a predetermined thickness. Further, a bottom portion
thereof is molded to have a dome shape. Consequently,
a cylindrical can body 100 having an opening portion at
one end and a bottom portion at the other end is molded.
[0121] In the trimmer (TR), an edge part at the upper
portion of the peripheral wall of the can body 100 is
trimmed. In the washer (WS), the can body 100 is washed
to remove the lubricating oil or other adhered materials,
and a chemical conversion coating treatment is per-
formed as needed.

[0122] The first branching conveyance route 11 is, as
described above, provided with the first printing device
P1. Further, the first branching conveyance route 11 is
provided with an oven (OV) on the downstream side of
the first printing device P1. In the oven (OV), the can
body 100 is heated and an image is baked onto the can
body 100. Further, on the downstream side of the oven
(QV), an inside spray (INS) and an oven (OV) are pro-
vided.

[0123] Intheinside spray (INS), application (spraying)
of paint onto the inner surface of the can body 100 is
performed, to thereby carry out the inner surface painting.
In the oven (OV), the can body 100 is heated and the
paint is baked.

[0124] On the other hand, the second branching con-
veyance route 12 is provided with a base coater (BC). In
the base coater (BC), colored paintis applied to the outer
circumferential surface of the can body 100 to form an
underlayer (a base coat layer). Note that, in the exem-
plary embodiment, white paint is applied to form the un-
derlayer.

[0125] On the downstream side of the base coater
(BC), an oven (OV) is provided, and, in the oven (OV),
the can body 100 is heated and the underlayer is baked
onto the can body 100.

[0126] Note that the base coater (BC) and the oven
(OV) are not required depending on the brand thereof.
[0127] On the downstream side of the oven (OV), the
second printing device P2 is provided, and the down-
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stream side of the second printing device P2, an oven
(OV) is provided. In the oven (OV) on the downstream
side of the second printing device P2, the can body 100
is heated, and the image formed on the can body 100 by
the second printing device P2 is baked onto the can body
100. Note that, in the case of using the ultraviolet cure
ink, ultraviolet light irradiation may be performed.
[0128] On the downstream side of the oven (OV), an
inside spray (INS) and an oven (OV) are provided.
[0129] Inthe inside spray (INS), application (spraying)
of paint onto the inner surface of the can body 100 is
performed, to thereby carry out the inner surface painting.
In the oven (OV), the can body 100 is heated and the
paint is baked.

[0130] A post-merging conveyance route 14 is provid-
ed with a necker flanger (SDN1) as an example of a di-
ameter decreasing process. In the necker flanger
(SDN1), an opening portion of the can body 100 is nar-
rowed and a flange for attaching the can lid is molded.
[0131] Note that, as indicated by the reference sign
1X, itmay be possible that the post-merging conveyance
route 14 is branched on the downstream side of the merg-
ing part 22 to provide a third branching conveyance route
51 and a fourth branching conveyance route 52 on the
downstream side of the merging part 22.

[0132] Then, in the configuration example, the fourth
branching conveyance route 52 is provided with a second
necker flanger (SDN2). In the second necker flanger
SDN2, a so-called stepped neck is formed.

[0133] As described above, provision of the third
branching conveyance route 51 and the fourth branching
conveyance route 52 makes it possible to impart a dif-
ferent shape or a different function to a printed can body
100.

[0134] Note that each of these processes provided to
the can body manufacturing system 1 is merely an ex-
ample; it may be possible to delete part of the processes,
add other processes, replace, or change positions there-
of.

[0135] Here, as in the exemplary embodiment, in the
case where the can bodies 100 on which printing has
been performed are manufactured by performing printing
on the can bodies 100 by use of the first printing device
P1 and the second printing device P2, a mode in which
the first printing device P1 and the second printing device
P2 are arranged in line along a single can body convey-
ance route can be considered. In this case, while the can
bodies 100 are sequentially conveyed along the single
can body conveyance route, printing is performed on the
can bodies 100 by plural printing devices.

[0136] Incidentally, in this case, the overall processing
efficiency is deteriorated due to influence of the second
printing device P2 with slow printing speed.

[0137] To deal with such an inconvenience, provision
ofthe canbody conveyance route for each printing device
and individual performance in each printing device make
it possible to suppress deterioration of the overall
processing efficiency. However, facilities cannot be
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shared in this case.

[0138] In contrast thereto, in the configuration of the
exemplary embodiment, while suppressing deterioration
in processing efficiency caused by the second printing
device P2 with slow printing speed, itis possible to share
the facilities necessary to manufacture the can bodies
100.

[0139] Specifically, since the exemplary embodiment
does not have the configuration in which the first printing
device P1 andthe second printing device P2 are provided
on a single can body conveyance route, it is possible to
suppress the above-described deterioration in process-
ing efficiency caused by the second printing device P2
with slow printing speed.

[0140] Further, in the exemplary embodiment, each
process (facility) positioned on the upstream side of the
branch portion 21 and each process (facility) positioned
on the downstream side of the merging part 22 can be
used (shared) for manufacturing both of the above-de-
scribed printing-processed can bodies 100 and second
can bodies 100.

(Others)

[0141] In the above description, only the second
branching conveyance route 12 (refer to FIG. 1) was pro-
vided with the can body storage part 41 and the can body
discharge part 42; however, the can body storage part
41 and the can body discharge part 42 may be provided
only to the first branching conveyance route 11 or both
of the first branching conveyance route 11 and the sec-
ond branching conveyance route 12.

[0142] In the case where the first branching convey-
ance route 11 is provided with the can body storage part
41 and the can body discharge part 42, the can body
storage part 41 and the can body discharge part 42 are
provided on the downstream side of the first printing de-
vice P1 and the upstream side of the merging part 22.
[0143] By the way, provision of the can body storage
part41 to the first branching conveyance route 11 makes
it possible to continuously perform printing in the first
printing device P1 even in the middle of supplying the
can bodies 100 (the second can bodies 100) from the
second branching conveyance route 12 to the merging
part 22.

[0144] Here, if the can body storage part 41 is not pro-
vided to the first branching conveyance route 11, the first
branching conveyance route 11 is filled with the printed
can bodies 100 while the can bodies 100 are supplied
from the second branching conveyance route 12 to the
merging part 22; therefore, there is no other choice but
to suspend printing in the first printing device P1. In con-
trast thereto, provision of the can body storage part 41
tothefirstbranching conveyanceroute 11 makesiteasier
to avoid such suspension.
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Reference Signs List

[0145]

1

Can body manufacturing system

10 Can body conveyance route

11 First branching conveyance route

12 Second branching conveyance route
22 Merging part

41 Can body storage part

42 Can body discharge part

100 Can body

P1 First printing device

P2 Second printing device

Claims

1. A can body manufacturing system comprising:

acanbody conveyance route, by which can bod-
ies are conveyed, provided to branch halfway
and thereafter merge again, the can body con-
veyance route at least including afirst branching
conveyance route and a second branching con-
veyance route;

a first printing device performing printing on can
bodies conveyed by the first branching convey-
ance route; and

a second printing device performing printing on
can bodies conveyed by the second branching
conveyance route, the number of can bodies on
which printing is performed by the second print-
ing device per unit time being different from the
number of can bodies on which printing is per-
formed by the first printing device per unit time.

The can body manufacturing system according to
claim 1, further comprising:

at least one of a can body storage part provided in
the first branching conveyance route for temporarily
storing can bodies on which printing by the first print-
ing device has been performed and a can body stor-
age part provided in the second branching convey-
ance route for temporarily storing can bodies on
which printing by the second printing device has
been performed.

The can body manufacturing system according to
claim 2, further comprising:

adischarge unit provided on an upstream side of the
can body storage part in a can body conveyance
direction to discharge a can body that does not sat-
isfy a predetermined condition out of the first branch-
ing conveyance route and/or the second branching
conveyance route.

The can body manufacturing system according to
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10

claim 1, wherein

the number of can bodies on which printing is per-
formed by the second printing device per unit time
is less than the number of can bodies on which print-
ing is performed by the first printing device per unit
time, and

the second branching conveyance route is provided
with a can body storage part temporarily storing can
bodies on which printing by the second printing de-
vice has been performed.

The can body manufacturing system according to
claim 4, further comprising:

a discharge unit provided on an upstream side of the
can body storage part in a conveyance direction of
the can bodies conveyed by the second branching
conveyance route and discharging a can body that
does not satisfy a predetermined condition out of the
second branching conveyance route.

The can body manufacturing system according to
claim 1, wherein

printing-processed can bodies, which are the can
bodies on which printing by the first printing device
has been performed, are conveyed to a downstream
side and pass through a merging part of the first
branching conveyance route and the second branch-
ing conveyance route, and

the printing-processed can bodies are temporarily
prevented from passing through the merging part,
and thereafter, the can bodies on which printing by
the second printing device has been performed are
supplied to the merging part.

The can body manufacturing system according to
claim 1, wherein

the number of can bodies on which printing is per-
formed by the second printing device per unit time
is less than the number of can bodies on which print-
ing is performed by the first printing device per unit
time, and,

in a branch portion where the can body conveyance
route branches, a part passing through the branch
portion and heading for the first branching convey-
ance route from an upstream side is linearly formed,
and a part passing through the branch portion and
heading for the second branching conveyance route
from the upstream side is bent.

The can body manufacturing system according to
claim 1, wherein

printing-processed can bodies, which are the can
bodies on which printing by the first printing device
has been performed, are conveyed to a downstream
side and pass through a merging part of the first
branching conveyance route and the second branch-
ing conveyance route, and,

every time a predetermined number of printing-proc-
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essed can bodies pass through the merging part, the
can bodies on which printing by the second printing
device has been performed are supplied to the merg-
ing part from the second branching conveyance
route.

The can body manufacturing system according to
claim 1, wherein the number of can bodies heading
for the second branching conveyance route from a
branch portion, where the can body conveyance
route branches, per unit time and the number of can
bodies heading for the first branching conveyance
route from the branch portion per unit time are dif-
ferent.

The can body manufacturing system according to
claim 9, wherein

the number of can bodies on which printing is per-
formed by the second printing device per unit time
is less than the number of can bodies on which print-
ing is performed by the first printing device per unit
time, and

the number of can bodies heading for the second
branching conveyance route from the branch portion
per unit time is less than the number of can bodies
heading for the first branching conveyance route
from the branch portion per unit time.

The can body manufacturing system according to
claim 1, wherein one of the first printing device and
the second printing device is a printing device of a
plate printing method and the other one is a printing
device of an inkjet method.

The can body manufacturing system according to
claim 1, wherein

printing-processed can bodies, which are the can
bodies on which printing by the first printing device
has been performed, are conveyed to a downstream
side and pass through a merging part of the first
branching conveyance route and the second branch-
ing conveyance route, and

the can body manufacturing system further compris-
es a supply control unit controlling supply of the can
bodies on which printing by the second printing de-
vice has been performed to the merging part.

The can body manufacturing system according to
claim 12, wherein the supply control unit controls
supply of the can bodies to the merging part by per-
forming regulation on movement of the can bodies
from the second branching conveyance route to the
merging part, and by lifting the regulation.

The can body manufacturing system according to
claim 13, wherein, when the regulation is lifted, the
supply control unit lifts the regulation for a predeter-
mined time period.
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1"

15. The can body manufacturing system according to

claim 12, wherein, when the can bodies on which
printing by the second printing device has been per-
formed are supplied to the merging part, the supply
control unit supplies a predetermined number of can
bodies to the merging part.
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